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Abstract 

Introduction: Upper gastrointestinal tract bleeding (UGIB) remains a valid issue 
of modern medicine. The mortality and recurrence rates remain high and have 
not decreased as expected over the past decades. Aim of the study: to assess 
the treatment outcomes of nonvariceal UGIB depending on the timing of 
endoscopy (urgent vs. elective) and to perform an analysis of risk factors for 
death in patients with nonvariceal UGIB. 

Material and methods: Comparative evaluation of treatment outcomes in two 
groups of patients. Group A consisted of patients undergoing elective endoscopy 
(n = 187). Group B consisted of patients undergoing emergency endoscopy 
(n = 295). Moreover, the influence of selected factors on the risk of death and 
bleeding recurrence was analyzed in the combined population of the two groups. 
This was done by constructing a logistic regression model and testing depend- 
ence hypotheses. 

Results: In group A the mortality rate was 9.1%, and the recurrence rate was 
18.2%. In group B the values were 6.8% and 12.2%, respectively. No statisti- 
cally significant difference was found (p = NS). In group B the number of sur- 
gical interventions, blood transfusions and intensive care admissions was sig- 
nificantly lower (p < 0.05). An analysis of the combined material showed that 
the factors which correlated with an elevated risk of death included: old age, 
hemodynamic state (shock), elevated Charlson Comorbidity Index score, hemo- 
globin concentration, bleeding from a malignant lesion, recurrent bleeding 
and the need for surgery (p < 0.05). 

Conclusions: The use of emergency endoscopy improves the treatment out- 
comes in patients with UGIB, although no statistically significant decrease in 
the mortality and recurrence rates could be observed. 
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Introduction 

Upper gastrointestinal tract bleeding (UGIB) is a frequently encoun- 
tered acute surgical emergency and the most frequent complication of 
peptic ulcer disease. It is estimated to occur in 50-172/100 000 people 
annually. The incidence of UGIB increases in populations with the lowest 
socioeconomic status [1, 2]. Despite the developments in endoscopy, Heli- 
cobacter pylori eradication schemes and the widespread use of proton 
pump inhibitors (PPIs), the problem of UGIB remains. Even though in 70- 
80% the bleeding is self-limiting, the mortality rate in the remainder of 
cases is high at approximately 7-11% [3, 4]. 
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The current therapeutic model calls for early 
endoscopy and bleeding control regardless of the 
causative factor of the LJGIB. Intensive treatment 
within the initial 24 h of hospital stay significantly 
increases chances of survival [5-8]. Such a course 
of treatment has both medical and economical 
implications. The high cost of maintaining an endo- 
scopic team with 24-hour availability and the high 
mortality of patients with UGIB necessitate dis- 
cussion and search for the best therapeutic options. 

In the authors' center, the management of UGIB 
in the past decade was dependent on the organi- 
zational structure of the hospital. In the first 5 years 
of this century, endoscopy was performed within 
normal working hours only, i.e. usually the next 
working day after admission. The establishment of 
a dedicated endoscopy division has made 24-hour 
on-call endoscopy available. These changes in the 
management options available for UGIB patients 
have given us the opportunity and clinical materi- 
al to inquire whether the new model of treatment 
does indeed decrease the mortality and complica- 
tion rates. 

The goal of this study was to compare the treat- 
ment outcomes of patients with nonvariceal UGIB 
in two periods differing by the timing of endoscopy 
(elective vs. urgent), and also to evaluate the influ- 
ence of selected parameters on the risk of death 
and bleeding recurrence in patients with nonva- 
riceal UGIB. 

Material and methods 

The study population consisted of patients with 
nonvariceal UGIB treated at the Department of Gen- 
eral, Vascular and Endocrine Surgery. Two patient 
groups were created, based on the type of therapy: 

• group A - elective endoscopy (years: January 2003 
-May 2005), 

• group B - emergency endoscopy (years: June 2005 
-December 2008). 

During the first analyzed period (group A, retro- 
spective data) the endoscopies were performed 
within the working hours of the Department of Gas- 
troenterological Endoscopy (8.00 AM to 3.00 PM). 
In practice, a patient with UGIB admitted after 3:00 
PM would wait for an endoscopy until the next 
morning. In the second period (group B, prospec- 
tive data) the endoscopy was performed on the day 
of admission, usually within 2-3 h, by the on-call 
endoscopy team. 

The gathered clinical material was analyzed 
twofold. Firstly, groups A and B were compared with 
respect to the type of intervention performed and 
the outcome thereof. Secondly, the relationship was 
investigated between selected parameters and the 
recurrence of bleeding or patient death; this analy- 
sis was performed on all of the material, without 
dividing it into groups. 



The homogeneity of the groups was assessed 
considering the time from the onset of the symp- 
toms, history of UGIB, hemodynamic condition 
upon admission, the Charlson Comorbidity Index 
(CCI) [9], initial hemoglobin concentration, cause of 
bleeding and type of endoscopic intervention. 

Groups A and B were compared primarily with 
respect to the number of deaths and bleeding re- 
currences. The patients were followed until dis- 
charge from hospital. The following events were 
considered as bleeding recurrence: 

• confirmed recurrent UGIB upon endoscopy, 

• a decrease in hemoglobin concentration > 2 g/dl 
during 24 h despite transfusion, 

• a recurrence, after a period of stabilization, of one 
or more of the following: hemodynamic abnor- 
malities, hematemesis, tarry stools. 

The following were adopted as secondary indica- 
tors of therapeutic failure and analyzed in both 
groups: number of surgical interventions, duration 
of hospital stay, number of red blood cell concentrate 
(RCC) units administered, the need for ICU treatment. 

Statistical analysis 

The influence of selected parameters on the risk 
of death and bleeding recurrence was evaluated in 
the combined population of the two study groups. 
To this end, dependence hypotheses were evaluat- 
ed using the r test for independent samples, Pear- 
son's x 2 and an independently constructed logistic 
regression model. The influence of the following 
was evaluated: age, hemoglobin concentration 
upon admission, CCI score, hemodynamic state, 
pathology diagnosed, need for surgical intervention 
and duration thereof. 

Results 

In the period 2003-2008, 482 patients with UGIB 
were treated at the authors' center (285 males, 
197 females): group A (2003-2005) - 187 cases and 
group B (2005-2008) - 295 cases. 

Epidemiology and patient condition 

The mean age of the patients was 62.7 ±15.6 
years, and group A patients were significantly old- 
er (65 years vs. 61 years, p < 0.02). The patients 
were admitted to the hospital after a mean period 
of 1.66 days from the onset of the first signs of 
UGIB. For 353 patients (73%) this was their first 
episode of UGIB. Most of the patients were admit- 
ted with no hemodynamic abnormalities (49%). 
Tachycardia was observed in 32%, and shock was 
diagnosed in 19% of the patients. Mean hemoglo- 
bin concentration was 9.2 g/dl. The mean CCI val- 
ue of the patients was 4.3 points. The differences 
in these parameters between the two groups are 
shown in Table I. 
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Table I. Evaluation of patients upon admission to hospital 



Parameter 


Group A 


Group B 


Value of p 


Duration of the sequelae [days] 


1.65 


1.67 


NS 


CCI 


3.98 


4.56 


0.02 


Hemoglobin [g/dl] 


9.35 


9.16 


NS 


History of bleeding [%]-. 






NS 


First 


81.6 


78.3 




Second 


7.6 


12.2 




Multiple 


3.2 


3.5 




Another episode within 1 year 


7.6 


5.9 




Hemodynamic state [%]: 






< 0.02 


Normal 


58.3 


43.4 




Tachycardia 


22.5 


37.3 




Shock 


19.2 


19.3 





The type and location of the pathology were 
established from the endoscopy reports or surgical 
records. The distribution of UGIB causes was simi- 
lar in both groups. In the whole population, gastric 
and duodenal ulcers were the most frequently diag- 
nosed conditions (respectively: 26.6% and 26.4% 
patients), followed by: inflammatory lesions and 
erosions (19.6%), neoplasms (8.5%) and Mallory- 
Weiss syndrome (7.4%). Other pathologies (Dieu- 
lafoy lesion, angiodysplasia, polyp, diverticulum, 
iatrogenic lesion) were found in 5.9% of the pa- 
tients. The cause of the bleeding could not be 
established in 5.5% of patients. 

Therapeutic interventions and outcomes 

Endoscopy was performed in 453 (94%) of the 
482 patients hospitalized for UGIB. In 79 cases two, 
and in 5 cases multiple endoscopic interventions 
were performed. In group A the endoscopy was per- 
formed as an elective procedure 1 day after admis- 
sion or later (161 patients, mean delay 1.1 days after 
admission). All endoscopies in group B were emer- 
gency procedures, performed on the day of admis- 
sion (292 patients). 



Table II. Number and type of endoscopic hemostatic 
procedures 



Hemostatic procedure 


Group A 


Group B 


Injection, n (%) 


25 (33.3) 


174 (66.7) 


APC, n (%) 


28 (37.3) 


41 (15.7) 


Clip, n (%) 


4 (5.3) 


15 (5.7) 


Combination of two methods, 
n (%) 


18 (24.0) 


31 (11.9) 


Total, n (%) 


75 (100.0) 


261 (100.0) 



APC -argon plasma coagulation 



Endoscopic hemostasis was performed during 
336 endoscopies - by default in Forrest IA-IIB 
patients. The most frequently utilized technique 
was adrenalin injection (Table II). 

The treatment outcomes in both groups are 
compared in Table III. The overall mortality rate was 
7.7%, and the number of bleeding recurrences was 
14.5%. The mortality rate was lower in group B, but 
the difference failed to reach significance (9.1% vs. 
6.8%). Similar results were obtained by comparing 
the recurrence rates in both groups (18.2% vs. 
12.2%). In this instance, the difference between the 



Table III. Comparison of treatment outcomes between groups 



Parameter 


Group A (n = 187) 


Group B (n = 295) 


Value of p 


Death 


17 (9.09) 


20 (6.78) 


0.353 


Bleeding recurrence 


34 (18.2) 


36 (12.2) 


0.069 


Surgery for UGIB 


12 (6.42) 


7 (2.37) 


0.026 


Duration of surgery [min] 


87.1 


103.6 


0.516 


Hospital stay [days] 


4.79 


4.30 


0.127 


Blood transfusions [RCC units] 


2.94 


2.35 


0.042 


Admission to ICU 


10 (5.35) 


5 (1.7) 


0.024 
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Table IV. Parametric variables in deceased and successfully treated UGIB patients 



Variable 








Death 


Value of p 








No 


Yes 








Mean 


SD 


Mean SD 




Age 




61.8 


15.5 


73.7 13.2 


< 0.001* 


CCI 




4.17 


2.73 


6.38 2.51 


< 0.001* 


Duration of sequelae [days] 


1.68 


1.12 


1.459 0.900 


0.25 


Hemoglobin [g/dl] 


9.32 


2.60 


8.09 2.28 


0.01* 


Duration of surgery [min] 


85.5 


45.7 


103.8 60.1 


0.46 


"Statistically significant value 










Table V. Nonparametric variables influencing the risk of death and recurrence of UGIB in the study population 


Variable 




Death 




UGIB recurrence 






OR 
(95% CI) 


NNT < 0; 
NNH > 0 


ARR < 0; 
ARI >0 


OR NNT < 0; 
(95% CI) NNH > 0 


ARR < 0; 
ARI >0 


Surgery 


10.9* (4.06-29.16) 


2.79 


35.84% 


40.4* (11.39-143.2) 1.38 


72.55% 


Shock 


11.5* (5.37-24.09) 


4.20 


23.80% 


3.3* (1.9-5.7) 5.56 


17.98% 


Neoplasm 


3.7* (1.55-8.74) 


7.16 


13.97% 


1.3 (0.55-3.11) 26.82 


3.73% 



"Value significant at p < 0.01, OR - odds ratio, NNT - number needed to treat, NNH - number needed to harm, ARR - absolute risk reduction, 
ARI- absolute risk increase 



groups was on the borderline of statistical signifi- 
cance. 

The mean percentage of surgical interventions 
in our material was 3.94 and was significantly low- 
er in group B. At the same time, the mortality rate 
among the patients undergoing surgery was high 
at 42%. 

In group B, fewer patients required admission to 
the ICU (p < 0.03). The patients received a mean 
amount of 2.58 RCC units - this parameter was 
again significantly lower in group B (p < 0.05). The 
mean hospital stay was 4.49 ±3.2 days and was 
comparable in both groups. 

Analysis of risk factors for death and bleeding 
recurrence 

The influence of the parameters measured upon 
admission and the therapeutic interventions per- 



Table VI. Logistic regression model for dependent 
variable: death 



Stepwise regression 
(n = 333) 


F(6.326) = 


18.990; p < 0.001 


Value oft 


Value of p 


Bleeding recurrence 


4.77003 


< 0.001 


Shock 


5.40871 


< 0.001 


Age 


4.28963 


< 0.001 


Neoplasm 


3.14597 


0.002 


Surgery 


2.41673 


0.016 


Hemoglobin level 


1.64543 


0.1 



formed on the number of deaths and bleeding 
recurrences during the hospital stay was assessed. 
Old age, higher CCI score and lower hemoglobin 
level upon admission were all found to be risk fac- 
tors for death due to UGIB (Table IV). 

The number of deaths was significantly higher 
among the patients with hemodynamic shock upon 
admission, bleeding from a neoplasm and those 
undergoing surgery (Table V). Patients with recur- 
rent bleeding more frequently displayed lower 
hemoglobin levels upon admission; the difference 
was statistically significant (8.19 g/dl vs. 9.4 g/dl; 
p = 0.001). Moreover, in patients with recurrent 
UGIB the incidence of hemodynamic shock and the 
need for surgery were greater (Table V). 

An analysis using a logistic regression model 
mostly confirmed the earlier results (Table VI). 
The following have been shown to have a signifi- 
cant influence on the mortality rate: patient age, 
hemodynamic state upon admission, recurrence of 
bleeding, need for surgical intervention and bleed- 
ing from a neoplasm. 

Discussion 

An analysis of the treatment outcomes of pa- 
tients with upper gastrointestinal bleeding has 
shown that the introduction of emergency endo- 
scopy has significantly influenced the decrease in 
the number of surgical procedures, blood transfu- 
sions and intensive care referrals. Despite the 
advances of UGIB therapy, it is still a condition with 
significant mortality. With the availability of emer- 
gency endoscopy, performed within 2-3 h of admis- 
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sion, a decrease in mortality was observed when 
compared to a group of patients in whom endo- 
scopy was performed 1 day after admission (6.8% 
vs. 9.1%; p = 0.35). The methodology the authors 
have adopted for this study does not allow them to 
verify whether this is a stable trend. A drop in the 
recurrence rates has also been observed; however, 
this phenomenon was on the borderline of statis- 
tical significance. Patient age, hemodynamic state, 
CCI score, hemoglobin concentration, malignant dis- 
ease and the need for surgical intervention were all 
correlated with an increased risk of death in UGIB 
patients. 

The analysis summarizes the effects of the devel- 
opment of an endoscopy center at the authors' 
institution. The intensification of endoscopic inter- 
ventions has visibly influenced the overall outcomes 
of treatment of patients with UGIB. Changes simi- 
lar to those observed by the authors at their cen- 
ter have been taking place worldwide throughout 
the past two decades. Introducing techniques for 
endoscopic hemostasis has decreased the inva- 
siveness of UGIB management and decreased the 
number of patients referred for emergent surgery 
[7, 10]. This analysis also confirms the hypothesis 
of the role of surgery in the treatment of UGIB 
becoming marginal. The number of surgical inter- 
ventions for UGIB has decreased and - as may be 
expected - so has the number of people requiring 
ICU treatment. Those patients who did require sur- 
gery were admitted in poor overall condition, and 
the perioperative mortality rate was high. Even 
though statistics show that performing a surgical 
intervention in a UGIB patient is a risk factor for 
death, the decision to perform surgery is influenced 
by the patient's critical condition, the failure of oth- 
er treatment options or insufficient time to adopt 
a different course of treatment. 

The resulting opinion of the advantages of emer- 
gency endoscopy in all of the patients presenting 
with UGIB is often disputed, and economic data 
clearly indicate that the cost of keeping an endo- 
scopic team on call is high. Despite that fact, cer- 
tain measurable advantages of early endoscopic 
treatment can be observed [6, 11]. Our analysis has 
shown that the patients undergoing emergency 
endoscopy needed fewer blood transfusions. Earli- 
er endoscopy allows for early identification of the 
source of the active bleeding and successful hemo- 
stasis, effectively reducing the need for transfusion. 
The reduced number of operations, ICU stays, trans- 
fused blood and blood-related products all serve to 
significantly decrease treatment cost. 

Another aspect is the technique used to achieve 
hemostasis. The most efficient option is considered 
to be a combination of two hemostatic techniques, 
one of them being hemostatic clips, if possible [8, 
12, 13]. In our material the type of hemostatic inter- 



vention was not standardized. In group A the use 
of two techniques prevailed, while in group B adren- 
aline injection was the dominant method. These 
parameters also could have had some influence on 
the results. 

In our study, the parameters most important 
from the viewpoint of treatment effectiveness - the 
mortality and recurrence rates - did not differ by 
a statistically significant value between the groups. 
The recurrence and mortality rates were lower in 
patients after emergency endoscopy. Considering 
the worse hemodynamic state of group B patients 
and their higher comorbidity, one might venture to 
state that the availability of on-call endoscopy did 
have a significant impact in this aspect. The need 
for such indirect reasoning might result from the 
imperfect methodology the authors have chosen 
for their study. A randomized trial would show sig- 
nificant differences between the study groups; it is, 
however, difficult to conceive of a contemporary 
study based on such methodology. 

Developing a perfect therapeutic model for UGIB 
management requires a careful assessment of risk 
factors. Based on this, risk scores are created, which 
evaluate the probability of an undesirable occur- 
rence. For UGIB, the most widely recognized and 
used scores include Rockall, Baylor, Cedars-Sinai 
Medical Center Predictive Index, and Glasgow- 
Blatchford [14-19]. A statistical analysis performed 
by the authors has shown that the risk of death 
increased with patient age and CCI score. Impor- 
tant predictive factors were the hemodynamic state 
and hemoglobin concentration upon admission. If 
the bleeding was due to a malignant tumor or if it 
recurred, the mortality rate was significantly high- 
er. These observations are in agreement with pub- 
lished results of other series. Numerous publica- 
tions indicate that the aggravating factors include 
age > 65 years, hemodynamic shock, and the pres- 
ence of fresh blood upon digital rectal examination 
or in the nasogastric tube. Higher comorbidity, low 
hemoglobin concentration and the need for trans- 
fusion also negatively influence the prognosis. The 
risk of death is also higher if the bleeding recurs or 
if it affects a patient hospitalized for another con- 
dition [12, 16, 19, 20]. In addition, our study has 
shown that the CCI score may be a useful addition 
to the initial assessment of an UGIB patient. Oth- 
er authors have published reports proving the use- 
fulness of the CCI scale to evaluate the risk of death 
in many medical conditions and long-term out- 
comes of UGIB treatment [21, 22]. This analysis 
serves to complement those studies in this aspect. 

The population of patients treated for UGIB in 
recent years has been significantly changing: the 
patients are older, more frequently use NSAIDs, 
more often present in shock and show more severe 
comorbidities. Antihemorrhagic agents are more 
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frequently used. A similar trend is visible in our 
analysis. In effect - even though the mortality and 
recurrence rates are similar in both groups - if we 
consider the overall condition of the patients we 
may find out that emergency treatment of UGIB is 
more effective than we think. 
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